Control of the Surface Profile of a Thixotropic Fluid with Ultrasound.
The viscosity and the surface profile of a thixotropic gel were controlled via ultrasound vibrations. The ultrasound device consisted of two piezoelectric lead zirconate titanate transducers glued to each end of a 60-mm-long rectangular glass substrate. It generated a 71-kHz flexural standing wave along the length. A 0.9-mm-thick thixotropic gel film made from silicone oil and hydrophobic fumed silica was formed on the glass substrate. The ultrasound vibration decreased the film viscosity, and its surface profile could be changed by the acoustic radiation force acting from the gel to the surrounding air, generated by the flexural vibration of the substrate. The transient response of the surface profile was observed by switching the ultrasound excitation on and off. When the excitation was switched off, the gel displacement gradually decreased, but the surface profile did not return to that of the initial steady-state, indicating that the viscosity recovered in time to preserve the surface profile. When a pulsed MHz signal was used to control the gel deformation, the surface profile rapidly approached the initial steady-state profile after the excitation.